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Description 

BACKGROUND OF THE INVENTION 

1 . FIELD OF THE INVENTION: 

[0001 ] The present invention relates to a hologram la- 
ser unit mounted in an optical disk device for optically 
recording/reproducing information on/from an informa- 
tion recording medium such as an optical disk, and an 
optical pickup including the hologram laser unit as a light 
source. More particularly, the present invention relates 
to a two-focus type optical pickup capable of providing 
accurate information recording/reproduction for two 
types of optical disks having different substrate thick- 
nesses and refractive indices, and a hologram laser unit 
used as a light source of the optical pickup. 

2. DESCRIPTION OF THE RELATED ART: 

[0002] In recent years, optical disks have been used 
or attempted to be used in many fields such as audio, 
video, and computer applications due to the feature 
thereof of being capable of recording a great amount of 
information signals at high density. Compact disks 
(CDs), video disks, mini-disks (MDs), and magnetoop- 
tical disks for computer, which are widely available in 
the market, commonly use substrates with the same 
thickness, i.e., 1.2 mm-thick substrates. An objective 
lens of an optical pickup is therefore designed so that 
an aberration generated by the 1.2 mm-thick substrate 
can be compensated for. 

[0003] On the other hand, a variety of studies have 
been conducted to increase the recording capacity (re- 
cording area) of optical disks. These studies include in- 
creasing the numerical aperture (NA) of an objective 
lens to improve the optical resolution, and forming mul- 
tiple recording layers. 

[0004] As the NA of the objective lens increases, the 
diameter of a converged light beam decreases in pro- 
portion to the NA, but the allowance of the tilt of a disk 
decreases in proportion to the cube of the NA. In order 
to prevent the allowance of the disk tilt (disk tilt allow- 
ance) from decreasing as the NA of the objective lens 
increases, the thickness of the substrate of the disk must 
be decreased. For example, a disk tilt allowance sub- 
stantially equal to that obtained when the NA of the ob- 
jective lens is 0.5 and the substrate thickness is 1 .2 mm 
is obtained when the NA of the objective lens is about 
0.6 and the substrate thickness is about 0.6 mm. How- 
ever, a disk having such a thin substrate is no longer 
compatible with optical disks with the conventional sub- 
strate thickness. 

[0005] A multilayer disk where a plurality of recording 
layers are formed with a transparent substrate with a 
certain thickness interposed therebetween can provide 
a greatly increased recording capacity. In such a multi- 
layer disk, however, the substantial substrate thickness 



as is seen from an objective lens is different for the re- 
spective recording layers. Therefore, correct informa- 
tion recording/reproduction is not obtainable by using 
one optical pickup. 

5 [0006] In order to solve the above problems, Japa- 
nese Laid-Open Publication No. 7-98431 , for example, 
proposes the use of a composite objective lens com- 
posed of a combination of a refractive objective lens and 
a hologram lens. 

w [0007] According to this method, an optical disk in- 
cludes a plastic or glass substrate with a thickness of 
0.6 mm, for example. The refractive objective lens is de- 
signed so that a light beam which has passed through 
the hologram lens without diffraction can be converged 

15 on the optical disk with a substrate thickness of 0.6 mm 
without aberration. The hologram lens is designed so 
that a light beam which has been diffracted from the 
hologram lens and has passed through the refractive 
objective lens can be converged on an optical disk with 

20 another substrate thickness, e.g., a thickness of 1 .2 mm 
without aberration. 

[0008] Japanese Laid-Open Publication No. 
7-182690, for example, proposes another method for 
solving the above problems, where an additional lens is 
25 drawn out or retracted mechanically to allow a light 
beam to be converged on optical disks with different 
substrate thicknesses. 

[0009] According to this method, the additional lens is 
disposed between a semiconductor laser and an objec- 
30 tive lens and located on the fixed portion of an optical 
head. Therefore, the additional lens is not driven inte- 
grally with the objective lens. The additional lens may 
be a concave lens, a convex lens, or even a hologram 
lens. 

35 [0010] However, the above conventional methods are 
disadvantageous in the following points. 
[0011] The method using the composite objective 
lens has the following problems. The refractive objective 
lens and the hologram lens must be integrally assem- 

40 bled so that the optical axes of these lenses match with 
each other with high precision and so that the tilts of the 
lenses are parallel to each other with high precision. 
This requires complex, high-precision adjustments, and 
as a result decreases the ability to mass-produce the 

45 desired optical pickup. 

[0012] Even if the complex, high-precision adjust- 
ments are correctly completed, the adjustments may 
possibly degrade over time due to environmental fac- 
tors. This makes it difficult to maintain or improve the 

50 reliability of a device incorporating such an optical pick- 
up. 

[001 3] A lens-barrel is separately required for combin- 
ing the two lenses. This increases the number of com- 
ponents. 

55 [0014] The disk tracking ability of the objective lens 
may be lowered due to the added weight of the compos- 
ite lens. 

[0015] The thickness and size of the composite lens 
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increase because two lenses must be bonded together. 
[001 6] The method where the additional lens is drawn 
out or retracted has the following problems. 
[0017] The optical axis of the objective lens and that 
of the additional lens must match each other when the 
additional lens is drawn out. The positioning of the ad- 
ditional lens in the direction of the optical axis and the 
tilt thereof must be highly precise. To achieve this, a 
high-precision mechanism for drawing out and retract- 
ing the additional lens is required. This results in an in- 
crease in the device size, an increase in production cost, 
and a decrease in mass-productivity. 
[0018] Since the additional lens itself is movable, the 
position of the lens easily changes due to environmental 
factors, making it difficult to maintain/improve the relia- 
bility. 

[001 9] EP 0 747 893 A2 discloses an optical head ap- 
paratus for different types of disks comprising a light 
source and a holographic optical element to converge 
a light beam to the disks. The arrangement, shown in 
this document, comprises a composite lens, which con- 
sists of an objective lens and a holographic optical ele- 
ment. 

[0020] EP 0 61 0 055 A2 discloses a compound objec- 
tive lens having two focal points, which consist of an ob- 
jective lens and a holographic optical element. 

SUMMARY OF THE INVENTION 

[0021] The hologram laser unit of this invention, which 
is formed integrally and secured to an optical system 
including an objective lens for converging a light beam 
to a first and a second disk with different substrate thick- 
nesses, comprises a laser light source, an optical de- 
tector and an optical element, the optical element being 
disposed between the laser light source and the objec- 
tive lens, wherein a signal detection hologram element 
is formed on a surface of the optical element facing the 
laser light source, the hologram laser unit being charac- 
terized in that an aberration compensation element is 
formed on a surface of the optical element facing the 
objective lens, the optical element being constructed so 
that a light beam output from the laser light source and 
converged by the objective lens on the first disk and on 
the second disk without aberration is divided into two 
light beams. 

[0022] In one embodiment of the invention, the optical 
element is divided into two parts with an air layer there- 
between. 

[0023] In another embodiment of the invention, the 
aberration compensation element is formed on part of 
a center portion of the surface of the optical element and 
has a spherical lens function. 

[0024] In still another embodiment of the invention, 
the aberration compensation element includes a spher- 
ical lens portion and a uniaxial crystal material covering 
the spherical lens portion, so that a light beam incident 
on the aberration compensation element is divided into 



a light component which receives the aberration com- 
pensation function depending on a polarizing direction 
of the light beam and a light component which does not 
receive an aberration compensation function and a ratio 
5 of these components can be arbitrarily adjusted. 

[0025] In still another embodiment of the invention, 
the aberration compensation element is divided into a 
plurality of concentric areas. 

[0026] In still another embodiment of the invention, 
10 the number of the concentric areas of the aberration 
compensation element is three or more. 
[0027] In still another embodiment of the invention, 
the aberration compensation element is a hologram 
having a concentric pattern. 
15 [0028] In still another embodiment of the invention, 
the hologram is a blaze hologram. 
[0029] In still another embodiment of the invention, 
the aberration compensation element and the hologram 
element facing the laser light source are formed on a 
20 same substrate. 

[0030] In still another embodiment of the invention, 
the aberration compensation element and the hologram 
element facing the laser light source are formed on dif- 
ferent substrates with markers for positioning formed 
25 thereon, and then the substrates are bonded together 
to form the optical element. 

[0031] According to another aspect of the invention, 
a two-focus type optical pickup is provided. The optical 
pickup includes: a first disk having a first thickness and 
30 a first refractive index and a second disk having a sec- 
ond thickness and a second refractive index; and 

an objective lens designed so as to converge a 
light beam from a light source on the first disk and the 
second disk without aberration, 
35 wherein a hologram laser unit is used as the light 

source, the hologram laser unit comprising a laser light 
source, an optical detector, and an optical element, the 
optical element being disposed between the laser light 
source and the objective lens, wherein a signal detec- 
40 tion hologram element is formed on a surface of the op- 
tical element facing the laser light source, and wherein 
an aberration compensation element is formed on a sur- 
face of the optical element facing the objective lens, the 
optical element being constructed so that the light beam 
45 output from the laser light source and converged by the 
objective lens on the first disk and on the second disk 
without aberration is divided into two light beams. 
[0032] In one embodiment of the invention, the aber- 
ration compensation element is formed on part of a cent- 
50 er portion of the surface of the optical element and has 
a spherical lens function. 

[0033] In still another embodiment of the invention, 
the aberration compensation element includes a spher- 
ical lens portion and a uniaxial crystal material covering 
55 the spherical lens portion, so that a light beam incident 
on the aberration compensation element is divided into 
a light component which receives the aberration com- 
pensation function depending on a polarizing direction 
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of the light beam and a light component which does not 
receive an aberration compensation function and a ratio 
of these components can be arbitrarily adjusted. 
[0034] In still another embodiment of the invention, 
the aberration compensation element has a concave 
lens function when an optical thickness of the first disk 
in view of the first refractive index is smaller than an op- 
tical thickness of the second disk in view of the second 
refractive index, and has a convex lens function when 
the thickness of the first disk in view of the first refractive 
index is larger than the thickness of the second disk in 
view of the second refractive index. 
[0035] In still another embodiment of the invention, a 
light amount of a light beam for the first disk is at least 
twice as large as a light amount of a light beam for the 
second disk. 

[0036] Thus, the optical pickup according to the inven- 
tion is of a two-focus type which always outputs two 
types of light beams. The entire optical system is sub- 
stantially the same in construction as a conventional op- 
tical pickup provided with a hologram laser unit as a light 
source, and thus there is no increase in the number of 
components. In other words, a novel two-focus type op- 
tical pickup can be realized by only forming the aberra- 
tion compensation element on the optical element of the 
hologram laser unit, without increasing the number of 
components of the optical system including the holo- 
gram laser unit. 

[0037] The hologram laser unit is secured to the fixed 
portion of the optical system. Only the objective lens is 
movable when the optical system follows an eccentricity 
and the like of a disk, as in a conventional system. Ac- 
cordingly, the size of the optical pickup itself is not in- 
creased. 

[0038] Since a movable portion such as a lens switch- 
ing means is not required, high-precision installment of 
the optical pickup is possible, and thus excellent relia- 
bility can be obtained. 

[0039] The aberration compensation element may be 
formed only on the center area of the top surface of the 
optical element, for example. Since the focal point of a 
light beam passing through the aberration compensa- 
tion element is different from that of a light beam passing 
through the other peripheral area of the optical element, 
the NA of the objective lens for these light beams chang- 
es. This makes it possible to change the diameter of the 
converged beam spot and improve the tilt characteristic 
of the disk. 

[0040] The aberration compensation element may 
have a spherical lens function. Since the aberration 
compensation element is secured to the fixing portion 
of the optical system, an aberration may be generated 
due to a displacement between the objective lens and 
the aberration compensation element with respect to the 
optical axis when the objective lens is shifted at tracking. 
Such an aberration can be suppressed to such a level 
that the aberration hardly causes a problem, compared 
with the case where the aberration is compensated us- 



ing a non-spherical lens. 

[0041] The spherical lens of the aberration compen- 
sation element may be covered with a uniaxial crystal 
material. The ratio of a light component which receives 

5 the aberration compensation function to a light compo- 
nent which does not receive the aberration compensa- 
tion function can be arbitrarily adjusted depending on 
the polarizing direction of the light beam incident on the 
aberration compensation element. Accordingly, the light 

10 utilization rate for the second disk can be easily 
changed. Such an aberration compensation element 
serves as if it is divided into an infinite number of areas, 
though actually it is not divided into any areas. This pre- 
vents higher-order diffracted light unnecessary for the 

15 profile of the converged light spot from being generated, 
and thus reduces the diameter of the converged light 
spot. Moreover, since diffraction is not utilized unlike the 
case of using a hologram, the generation of unneces- 
sary diffracted light and thus a decline in the intensity of 

20 the converged light beam are prevented. 

[0042] The aberration compensation element may be 
divided into a plurality of areas. This suppresses the 
generation of higher-order diffracted light unnecessary 
for the profile of the converged light spot for the second 

25 disk, and thus reduces the diameter of the converged 
light spot. 

[0043] When the aberration compensation element is 
divided into a plurality of areas, preferably into three or 
more areas, the side lobe intensity in the beam profile 

30 of the converged beam spot can be decreased. Thus, 
the substantial beam diameter can be reduced. 
[0044] The aberration compensation element may be 
composed of a hologram. The hologram serves as if it 
is divided into an infinite number of areas, though actu- 

35 ally it is not divided into any areas. This prevents higher- 
order diffracted light unnecessary for the converged 
light spot from being generated. Thus, the side lobe in- 
tensity in the beam profile can be decreased, and the 
substantial converged spot diameter can be reduced. 

40 As a result, high-resolution recording and reproduction 
is obtained. 

[0045] The ratio of the zero-order diffracted light to the 
first-order diffracted light can be changed by changing 
the shape (groove depth, pitch, etc.) of the hologram. 
45 This makes it possible to easily change the light utiliza- 
tion rate for the second disk. 

[0046] When the hologram is a blaze hologram, un- 
necessary diffracted light such as the first-order light can 
be suppressed. This increases the light utilization effi- 
50 ciency. 

[0047] The aberration compensation element and the 
signal detection hologram element may be formed on 
separate substrates, together with markers for position- 
ing. The resultant substrates are bonded together to 
55 complete the optical element. This construction further 
improves the mass-productivity of the aberration com- 
pensation element, and therefore the hologram laser 
unit and the optical pickup. 
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[0048] In the case where holograms are formed on 
both surfaces of the optical element, these holograms 
can be formed by the same processing step. This allows 
for easy and highly-precise centering between the holo- 
grams and thus excellent mass-productivity. Since the 5 
optical element is not formed by bonding, reliability is 
further improved. 

[0049] The optical pickup using the hologram laser 
unit with the above construction is excellent in mass- 
productivity and reliability. 10 
[0050] The optical pickup may use an aberration com- 
pensation element having a spherical lens function 
where the spherical lens is covered with a uniaxial crys- 
tal material. The aberration compensation element is 
constructed to have a concave lens function when the 15 
optical thickness of the first disk in view of the refractive 
index thereof is smaller than the optical thickness of the 
second disk in view of the refractive index thereof, that 
is, when the focal distance of the hologram laser unit at 
which a light beam can be converged on the first disk 20 
without aberration is shorter than the focal distance of 
the hologram laser unit at which a light beam can be 
converged on the second disk without aberration, and 
has a convex lens function when the optical thickness 
of the first disk in view of the refractive index thereof is 25 
larger than the optical thickness of the second disk in 
view of the refractive index thereof, that is, when the fo- 
cal distance of the hologram laser unit at which a light 
beam can be converged on the first disk without aber- 
ration is longer than the focal distance of the hologram 30 
laser unit at which a light beam can be converged on 
the second disk without aberration. 
[0051] The light amount of the beam for the first disk 
may be set to be twice or more as large as that of the 
beam for the second disk. With this setting, the signal 35 
quality is prevented from being degraded due to an in- 
creased density. In other words, if one of the two disks 
is a high-density disk, the light beam intensity for the 
high-density disk can be increased. Thus, the problem 
of signal shortage is suppressed. 40 
[0052] Thus, the invention described herein makes 
possible the advantages of (1) providing a hologram la- 
ser unit capable of providing accurate information re- 
cording/reproduction for two types of optical disks hav- 
ing different substrate thicknesses and refractive indi- 45 
ces when it is mounted in an optical pickup, (2) providing 
a hologram laser unit capable of realizing a small, thin 
optical pickup with excellent mass-productivity and reli- 
ability, and (3) providing a two-focus type optical pickup 
including such a hologram laser unit as a light source. 50 
[0053] These and other advantages of the present in- 
vention will become apparent to those skilled in the art 
upon reading and understanding the following detailed 
description with reference to the accompanying figures. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0054] 

Figure 1 is a schematic front view illustrating an op- 
tical system of a two-focus type optical pickup ac- 
cording to Example 1 of the present invention. 

Figure 2 is a detailed sectional view illustrating a 
hologram laser unit according to Example 1 of the 
present invention. 

Figure 3 is a plan view of an optical element accord- 
ing to Example 2 of the present invention. 

Figures 4A and 4B are sectional views explaining 
the lens operations according to Example 2 of the 
present invention. 

Figure 5 is a graph representing the aberration 
amount generated by a displacement of an aberra- 
tion compensation element with respect to the op- 
tical axis. 

Figure 6 is a plan view of an optical element accord- 
ing to Example 3 of the present invention. 

Figure 7 is a view explaining the beam profile of a 
converged beam according to Example 3 of the 
present invention. 

Figure 8A is a plan view of a commercially-available 
objective lens for DVD where a light-shaded portion 
is formed in the center. 

Figure 8B is a graph representing the relationship 
between the diameter of the light-shaded portion of 
the objective lens of Figure 8A and the profile of a 
converged beam. 

Figures 9A and 9B are plan views of different optical 
elements according to Example 4 of the present in- 
vention, together with the sectional views thereof. 

Figures 1 0A and 1 0B are a plan view and a section- 
al view, respectively, of an optical element accord- 
ing to Example 5 of the present invention. 

Figures 1 1 A, 1 1 B, and 1 1 C are views illustrating the 
steps of bonding a substrate on which an aberration 
compensation element is formed and a substrate 
on which a servo signal detection hologram element 
is formed together according to Example 6 of the 
present invention. 

Figures 1 2A and 1 2B are a plan view and a section- 
al view, respectively, of an optical element accord- 
ing to Example 7 of the present invention. 
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Figure 13 is a plan view of an optical element ac- 
cording to Example 8 of the present invention. 

Figures 1 4A and 1 4B are sectional views explaining 
the lens operation of an aberration compensation 
element of Figure 13 according to Example 8 of the 
present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0055] Hereinbelow, the present invention will be de- 
scribed by way of example with reference to the accom- 
panying drawings. 

(Example 1) 

[0056] An optical pickup, including a hologram laser 
unit, according to Example 1 of the present invention will 
be described with reference to Figures 1 and 2. 
[0057] The optical pickup of this example is of a two- 
focus type where a light beam can be converged on two 
types of disks (optical disks) 9-1 and 9-2 with different 
substrate thicknesses without aberration, and includes 
an optical system composed of a hologram laser unit 1 , 
a collimator lens 7, and an objective lens 8. The thick- 
nesses of the disks 9-1 and 9-2 are T1 and T2 (T1 < T2), 
respectively. 

[0058] Figure 2 illustrates the hologram laser unit 1 in 
detail. The hologram laser unit 1 is secured to a base 
substrate 20, and includes a semiconductor laser 2 and 
an optical detector 3 made of a photodiode which are 
integrally disposed in a cylindrical or rectangular-paral- 
lelopiped package 21 made of metal or resin, for exam- 
ple. 

[0059] A block-like optical element 4 is disposed on 
the top surface of the package 21. An aberration com- 
pensation element 6-1 is formed on the center of the top 
surface of the optical element 4. On the bottom surface 
of the optical element 4, a signal detection hologram el- 
ement 5 is formed. 

[0060] The operation of the optical pickup with the 
above construction will be described. Light emitted up- 
ward from the semiconductor laser 2 of the hologram 
laser unit 1 is incident on the optical element 4. Part of 
the incident light (a light beam in the center portion) is 
subjected to wave front conversion (aberration compen- 
sation) by the aberration compensation element 6-1, 
and passes through the collimator lens 7. The light is 
then incident on the objective lens 8 disposed above the 
collimator lens 7, so as to be converged on the informa- 
tion recording surface of the disk 9-2 with the thickness 
T2 without aberration, as shown by the broken lines in 
Figure 1 . 

[0061] The other part of the incident light (a light beam 
in the peripheral portion) which has not passed through 
the aberration compensation element 6-1 is converged 
on the information recording surface of the disk 9-1 with 



the thickness T1 without aberration, as shown by the 
solid lines in Figure 1. 

[0062] Light reflected from the disk9-1 (or9-2) returns 
along the same route through the objective lens 8, the 
5 collimator lens 7, and the optical element 4, and then 
diffracted by the signal detection hologram elements to 
be incident on the optical detector 3. The incident light 
is then subjected to photoelectric conversion by the op- 
tical detector 3 to detect the information signal. 
[0063] Although the optical pickup of Example 1 is of 
a two-focus type which always outputs two light beams, 
the entire optical system is substantially the same in 
construction as the conventional optical pickup using a 
hologram laser unit as a light source. No additional com- 
ponents are required. In other words, a novel two-focus 
type optical pickup can be realized by only subjecting 
the optical element 4 of the hologram laser unit 1 to a 
minimal amount of processing, without increasing the 
number of components of the optical system including 
the hologram laser unit. 

[0064] The hologram laser unit 1 in Example 1 is se- 
cured to the fixed portion of the optical system as de- 
scribed above. Only the objective lens 8 is movable 
when the optical system is required to follow an eccen- 
tricity and the like of the disk, as in the conventional sys- 
tem. Accordingly, the size of the optical pickup itself is 
not increased. 

[0065] Since a movable portion such as a lens switch- 
ing means is not required, high-precision installment of 
the optical pickup is possible, and thus excellent relia- 
bility can be obtained. 

(Example 2) 

[0066] A hologram laser unit according to Example 2 
of the present invention will be described with reference 
to Figures 3, 4A, 4B, and 5. The hologram laser unit of 
this example is characterized by an aberration compen- 
sation element 6-2 formed on an optical element 4. The 
aberration compensation element 6-2, which is substan- 
tially the same as the aberration compensation element 
6-1 in Example 1 , will be described in detail. 
[0067] Referring to Figure 3, the aberration compen- 
sation element 6-2 is formed in a circle shape on the 
center area of the top surface of the optical element 4. 
The diameter thereof is sufficiently small compared with 
the diameter of an incident beam 7. 
[0068] As in Example 1 , only the center portion of the 
light beam which has passed through the aberration 
compensation element 6-2 is subjected to the aberration 
compensation, to be converged on the information re- 
cording surface of a disk with a thicker substrate. 
[0069] Since the aberration compensation element 
6-2 is only formed on the center area of the top surface 
of the optical element 4, the focal point of a light beam 
passing through the aberration compensation element 
is different from that of a light beam passing through the 
peripheral area of the optical element. As a result, the 
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NA of the objective lens for these light beams changes. 
This makes it possible to change the diameter of the 
converged beam spot, and improve the tilt characteristic 
of the disk. 

[0070] The aberration compensation element 6-2 in 
Example 2 is a lens having a spherical lens function. For 
example, when a second disk (the disk 9-2 in Figure 1 ) 
is thicker than a first disk (the disk 9-1 in Figure 2), or 
the former has a larger refractive index than the latter, 
the aberration compensation element 6-2 serves as a 
concave lens as shown in Figure 4A. On the contrary, 
when the second disk is thinner than the first disk, or the 
former has a smaller refractive index than the latter, the 
aberration compensation element 6-2 serves as a con- 
vex lens as shown in Figure 4B. 

[0071] The aberration compensation can also be ob- 
tained by using a non-spherical lens. However, the ab- 
erration compensation element 6-2 is secured to a fixed 
portion of the optical system as part of the hologram la- 
ser unit, which is separate from the objective lens, as 
described above. If the objective lens is shifted with re- 
spect to the optical axis during tracking, a displacement 
is generated between the objective lens and the aber- 
ration compensation element 6-2 with respect to the op- 
tical axis (hereinbelow, such a displacement is referred 
to as an "optical axis displacement"). 
[0072] If a non-spherical lens is used for the aberra- 
tion compensation element 6-2, the aberration amount 
generated by the optical axis displacement increases 
compared with the case of using the spherical lens. This 
may prevent a light beam from being converged on the 
information recording surface of the disk with high pre- 
cision. 

[0073] When a spherical lens is used, the aberration 
amount generated by an optical axis displacement be- 
tween the spherical lens and the objective lens, if gen- 
erated, exhibits a linear relationship with the beam di- 
ameter as shown in Figure 5. Accordingly, the aberration 
due to the optical axis displacement can be substantially 
cancelled by shifting an image surface in the direction 
of the optical axis displacement (the direction vertical to 
the optical axis). Figure 5 shows the displacement of a 
light path length (compensation error) at arbitrary posi- 
tions on the objective lens in the radial direction when 
an optical axis displacement of 0.4 mm is generated. 
[0074] As a result, the aberration compensation ele- 
ment 6-2 in Example 2 is free from the problems caused 
by the optical axis displacement. 

(Example 3) 

[0075] A hologram laser unit according to Example 3 
of the present invention will be described with reference 
to Figures 6, 7, 8A, and 8B. As in the previous examples, 
the hologram laser unit of this example is characterized 
by an aberration compensation element 6-3 formed on 
an optical element 4. The aberration compensation el- 
ement 6-3 will be described in detail. 



[0076] Referring to Figure 6, the aberration compen- 
sation element 6-3 in Example 3 is of a ring-shape unlike 
the circle-shaped aberration compensation element 6-2 
in Example 2. That is, the top surface of the optical el- 
5 ement 4 is divided into three areas: a center circle area 
where the aberration compensation element 6-3 is not 
formed; a ring area of the aberration compensation el- 
ement 6-3; and a peripheral area where the aberration 
compensation element 6-3 is not formed. This is clearly 
different from the aberration compensation element 6-2 
according to Example 2 where the top surface of the op- 
tical element 4 is divided into two areas, the inner area 
(where the aberration compensation element is formed) 
and the outer area (where the aberration compensation 
element is not formed). Hereinbelow, the effect obtained 
by the aberration compensation element 6-3 of Example 
3 will be described, in comparison with the aberration 
compensation element 6-2 of Example 2, with reference 
to Figures 7, 8A, and 8B. 

[0077] The aberration compensation element 6-2 ac- 
cording to Example 2 is simple in shape and thus has 
good processability compared with the aberration com- 
pensation element 6-3 according to Example 3. Howev- 
er, the area of the aberration compensation element 6-2 
with respect to the incident beam 7 is larger than that of 
the aberration compensation element 6-3. 
[0078] When the area of the aberration compensation 
element is large with respect to the incident beam 7, the 
beam spot converged on the first disk, i.e., a beam spot 
which has not been subjected to the aberration compen- 
sation, has an intensity distribution as shown by the solid 
line in Figure 7. That is, although the influence of higher- 
order diffracted light is significantly exhibited, and the 
diameter of the converged beam becomes small, the in- 
tensity at side lobes 10 increases. As a result, the sub- 
stantial beam diameter increases. 
[0079] This problem will be described more specifical- 
ly with reference to Figures 8A and 8B. Figure 8A shows 
a commercially available objective lens for DVD (digital 
video disk) where a light-shaded portion is formed at the 
center. Figure 8B is a graph representing the relation- 
ship between the radius r of the light-shaded portion of 
the objective lens of Figure 8A and the profile of the con- 
verged beam. The line connecting points marked • rep- 
resents the relationship between the radius r (mm) of 
the light-shaded portion and the diameter (jum) of the 
converged beam, while the line connecting points 
marked ■ represents the relationship between the radi- 
us r (mm) of the light-shaded portion and the side lobe 
intensity (%). 

[0080] As is observed from the graph, as the radius r 
becomes larger, the side lobe intensity becomes mark- 
edly higher. 

[0081] Forming a portion providing a different focal 
point, i.e., the aberration compensation portion, in the 
center portion of the optical system including the colli- 
mator lens 7 and the objective lens 8 provides substan- 
tially the same phenomenon as that exhibited when the 
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center portion is light-shaded, for the other peripheral 
portion of the optical system. Accordingly, the aberration 
compensation element 6-2 of Example 2 where the ra- 
dius r (corresponding to the area actually light-shaded) 
is larger has a higher side lobe intensity, and thus the 
resultant substantial beam diameter is larger, compared 
with the aberration compensation optical element 6-3 of 
Example 3. 

[0082] On the contrary, in the aberration compensa- 
tion element 6-3 of Example 3 having a center hole, the 
radius r is substantially reduced, and thus the side lobe 
intensity 10 decreases. As a result, the beam profile as 
shown by the broken line in Figure 7 is obtained. In this 
way, an increase in side lobe intensity can be sup- 
pressed, and thus the substantial beam diameter can 
be reduced. 

(Example 4) 

[0083] A hologram laser unit according to Example 4 
will be described with reference to Figures 9A and 9B. 
As in the previous examples, the hologram laser unit of 
this example is characterized by an aberration compen- 
sation element 6-4 formed on an optical element 4. The 
aberration compensation element 6-4 will be described 
in detail. 

[0084] The aberration compensation element 6-4 of 
Example 4 is divided into three or more areas, unlike the 
aberration compensation element 6-3 of Example 3 
which is divided into two areas. 

[0085] More specifically, referring to Figure 9A, the 
top surface of the optical element 4 is divided into four 
areas: a center circle area which is an aberration com- 
pensation portion; a surrounding ring area which is not 
an aberration compensation portion; an outer ring area 
which is an aberration compensation portion; and a pe- 
ripheral area which is not an aberration compensation 
portion. 

[0086] Figure 9B shows an alternative aberration 
compensation element 6-4' according to Example 4 of 
the present invention. In the aberration compensation 
element 6-4*, the top surface of the optical element 4 is 
divided into five areas: a center circle area which is not 
an aberration compensation portion; an inner ring area 
which is an aberration compensation portion; a sur- 
rounding ring area which is not an aberration compen- 
sation portion; an outer ring area which is an aberration 
compensation portion; and a peripheral area which is 
not an aberration compensation portion. 
[0087] Thus, in Example 4, the aberration compensa- 
tion elements 6-4 and 6-4' are radially divided into three 
or more areas as shown in Figures 9A and 9B. 
[0088] The aberration compensation element 6-4 and 
6-4' of Example 4 having three or more divided areas 
have the following advantages over the aberration com- 
pensation element 6-3 of Example 3 having two divided 
areas. 

[0089] The aberration compensation element 6-3 



shown in Figure 6 is advantageous in that the substan- 
tial diameter of the beam converged on the first disk can 
be reduced. However, it has a problem as described 
above. That is, when the beam is converged on the sec- 

5 ond disk via the aberration compensation element, the 
center circle area which is not an aberration compensa- 
tion portion serves as a light-shaded area for the other 
area which is an aberration compensation portion. Ac- 
cordingly, in the intensity distribution of the beam spot 

10 converged on the second disk (i.e., a beam spot sub- 
jected to the aberration compensation), although the di- 
ameter of the converged beam is small, the influence of 
higher-order diffracted light is significantly exhibited, in- 
creasing the intensity at the side lobes 10 of the beam 

15 profile. As a result, the substantial beam diameter in- 
creases. 

[0090] However, the aberration compensation ele- 
ments 6-4 and 6-4' in Example 4 are radially divided into 
three or more areas (i.e., the top surface of the optical 

20 element 4 is divided into four or more areas). As a result, 
an increase in the side lobe intensity of the converged 
beam can be suppressed for both the first and second 
disks, and thus the substantial beam diameter can be 
reduced. That is, both the beams converged on the first 

25 and second disks have better characteristics as the 
number of divided areas of the aberration compensation 
element is larger forthe reason described with reference 
to Figures 8A and 8B. 



[0091] A hologram laser unit according to Example 5 
will be described with reference to Figures 1 0A and 1 0B. 
As in the previous examples, the hologram laser unit of 
35 this example is characterized by an aberration compen- 
sation element 6-5 formed on an optical element 4. The 
aberration compensation element 6-5 will be described 
in detail. 

[0092] An optical pickup including the hologram laser 
40 unit of Example 5 is intended to be usable for not only 
the conventional disks such as CDs but also for disks 
with a smaller substrate thickness for achieving higher 
densities. 

[0093] As the density of a disk increases, the resultant 
45 signal quality may degrade (the S/N ratio may degrade). 
In order to suppress the degradation of the signal quality 
as much as possible, a light beam intensity should be 
as large as possible to compensate the signal shortage. 
[0094] However, when the two-focus type lens is 
50 used, the light beam intensity for each disk decreases 
since the light beam is divided into two. In two-focus type 
lens, therefore, the high-density disk should be given 
priority over the conventional disk in the light beam in- 
tensity. However, if this is done, the light beam intensity 
55 for the conventional disk decreases greatly. Therefore, 
in order to realize the above intention, it is important to 
balance between the two disks. 

[0095] In order to achieve such balancing, the aber- 
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ration compensation element 6-5 in Example 5 is radi- 
ally divided into 10 areas at a pitch of 0.1 mm (i.e., the 
top surface of the optical element 4 is divided into 11 
areas). The hatched areas of the aberration compensa- 
tion element 6-5 shown in Figure 1 0A correspond to ar- 
eas for the second disk which are aberration compen- 
sation portions, while the other areas thereof corre- 
spond to areas for the first disk which are not aberration 
compensation portions. 

[0096] The light amounts to be received by the two 
disks were calculated in view of the intensity distribution 
of the beam incident on the aberration compensation el- 
ement 6-5. As a result, light amounts received by the 
first and second disks were about 70 and about 30 when 
the total light amount is 100. That is, the first disk re- 
ceives a light amount of about 2.3 times greater than 
that received by the second disk. 
[0097] In this way, when a high-density disk is used 
as one of the disks for signal reproduction by the optical 
pickup, the light amount for the high-density disk should 
be set to be at least twice as large as that of the other 
disk. By using such a setting, the problems of the signal 
shortage, and thus degradation of the signal quality, can 
be overcome. 

(Example 6) 

[0098] The hologram laser unit according to Example 
6 of the present invention will be described with refer- 
ence to Figures 1 1 A to 1 1 C. The hologram laser unit of 
this example is characterized by the fabrication method 
of an optical element 4, as will be described in detail 
below. 

[0099] In Examples 1 to 5 above, the signal detection 
hologram element 5 is formed on the bottom surface of 
the optical element 4, on the top surface of which one 
of the aberration compensation elements 6-1 to 6-5 (in 
this example, generically called the aberration compen- 
sation element 6) is formed. 

[0100] The servo signal detection hologram element 
5 is formed by etching, for example. The aberration com- 
pensation element 6 is formed by a molding method 
where a metal jig is pressed against a resin surface. 
Thus, since the servo signal detection hologram ele- 
ment 5 and the aberration compensation element 6 are 
not formed by a same method, it is difficult to produce 
these elements on the same substrate with good mass- 
productivity. 

[0101] In order to overcome this problem, in Example 
6, the aberration compensation element 6 and the holo- 
gram elements are formed on separate resin substrates 
as optical elements 4-1 and 4-2, respectively, together 
with markers 30. Then, the two optical elements 4-1 and 
4-2 are bonded together so that the markers 30 match 
with each other, thereby integrating the two optical ele- 
ments. 

[0102] In this method, since the two optical elements 
4-1 and 4-2 can be easily aligned with each other, the 



mass-productivity of the optical element 4, i.e., the holo- 
gram laser unit, and the resultant optical pickup does 
not decrease, thereby greatly contributing to the cost re- 
duction thereof. 

5 

(Example 7) 

[0103] A hologram laser unit according to Example 7 
of the present invention will be described with reference 
10 to Figures 12A and 12B. The hologram laser unit of this 
example is characterized by an aberration compensa- 
tion element 6-7 formed on an optical element 4. The 
aberration compensation element 6-7 will be described 
in detail. 

15 [0104] As shown in Figures 12A and 12B, the aber- 
ration compensation element 6-7 of Example 7 is com- 
posed of a hologram. The hologram 6-7 is formed only 
on the center area of the top surface of an optical ele- 
ment 4 with respect to an incident beam 7, as in Example 
20 2 shown in Figure 3. 

[0105] The hologram 6-7 provides a spherical lens 
function for the first-order diffracted light component, but 
does not provide it for the zero-order diffracted light 
component. As a result, the first-order diffracted light 
25 component is converged on the second disk without ab- 
erration, while the zero-order diffracted light component 
and light passing through the peripheral area where the 
hologram 6-7 is not formed are converged on the first 
disk without aberration. 
30 [0106] The ratio of the light amounts of the zero-order 
diffracted light component to the first-order diffracted 
light component can be changed by changing the depth 
of the grooves of the hologram 6-7. Accordingly, by in- 
creasing the ratio of the light amount of the zero-order 
35 diffracted light component, the light component passing 
through the center area where the hologram 6-7 is 
formed is permitted to converge on the first disk. As a 
result, the influence of higher-order diffracted light on 
the converged beam spot decreases, and thus an in- 
40 crease in side lobe intensity can be suppressed. 

[0107] Thus, the aberration compensation element 
6-7 in Example 7 serves as if it is divided into an infinite 
number of areas, though actually it is not divided into 
any areas. This prevents higher-order diffracted light un- 
45 necessary for the profile of the converged light spot from 
being generated, and thus the substantial beam diam- 
eter can be reduced. As a result, information recording/ 
reproduction with high resolution can be realized. 
[0108] The aberration compensation element 6-7 
50 preferably has a saw-shaped blaze section. A blaze 
hologram can suppress unnecessary diffracted light 
such as minus first-order diffracted light. This increases 
the light amount contributing to the converged light 
beam, i.e., the light utilization efficiency. 
55 [0109] As in Example 5, the hologram 6-7 permits the 
intensities of the light beams for the two types of disks 
to be changed by adjusting the area of the hologram and 
the diffraction efficiency (depth of grooves) of the holo- 
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gram. 

[0110] Thus, in this example, as in Example 5, when 
one of the two types of disks is a high-density disk, the 
light amount for the high-density disk can be easily set 
to be at least twice as large as that for the other disk. 
Accordingly, when information recorded on the high- 
density disk is to be reproduced, the signal quality is pre- 
vented from degrading due to adecline in the light beam 
intensity. 

[0111] In Example 7, since the aberration compensa- 
tion element 6-7 is composed of a hologram, it can be 
formed together with the signal detection hologram ele- 
ment 5 which is formed on the opposite surface of the 
optical element 4 during the same processing step. The 
alignment of these holograms with respect to the optical 
axis can be easily performed. Thus, a hologram laser 
unit with excellent mass-productivity and reliability can 
be realized. 

(Example 8) 

[0112] A hologram laser unit according to Example 8 
of the present invention will be described with reference 
to Figures 13, 14A, and 14B. The hologram laser unit 
of this example is characterized by an aberration com- 
pensation element 6-8 formed on the top surface of an 
optical element 4. The aberration compensation ele- 
ment 6-8 will be described in detail. 
[0113] The aberration compensation element 6-8 of 
Example 8 includes a plano-concave lens (or a plano- 
convex lens, not pictured) 29 and a uniaxial crystal ma- 
terial 40 covering the lens surface. The refractive index 
of the uniaxial crystal material 40 at either the minor axis 
or the major axis thereof and the refractive index of the 
lens are set substantially the same. 
[0114] For example, as shown in Figure 14A, when 
the polarizing direction of an incident light beam is 
aligned with the optic axis of the uniaxial crystal material 
40 at which the refractive index is substantially the same 
as that of the lens, the incident light beam does not rec- 
ognize the lens, passing through the lens without being 
refracted by the lens. 

[01 1 5] On the contrary, as shown in Figure 1 4B, when 
the polarizing direction of an incident light beam is 
aligned with the optic axis of the uniaxial crystal material 
40 at which the refractive index is different from that of 
the lens, the incident light beam recognizes the lens as 
a lens having a refractive index corresponding to the dif- 
ference in the refractive index between the lens 29 and 
the uniaxial crystal material 40, receiving a refraction by 
the lens. 

[0116] More specifically, in Example 8, light passing 
through the aberration compensation element 6-8 is di- 
vided into a component which receives the compensa- 
tion function and a component which does not receive 
the compensation function depending on the angle be- 
tween the polarizing direction of the incident light beam 
and the optic axis of the uniaxial crystal material 40. 



Moreover, the ratio of the two components can be arbi- 
trarily changed. 

[0117] Thus, as in the aberration compensation ele- 
ment 6-7 in Example 7, the aberration compensation el- 
5 ement 6-8 in Example 8 serves as if it is divided into an 
infinite number of areas, though actually it is not divided 
into any areas. This prevents higher-order diffracted 
light unnecessary for the profile of the converged light 
spot from being generated, and thus the substantial 
beam diameter can be reduced 

[0118] Since this example does not utilize the diffrac- 
tion unlike the case of using a hologram, the generation 
of unnecessary diffracted light and thus a decline in the 
converged beam intensity are prevented. 
[0119] Thus, in this example, when one of the two 
types of disks is a high-density disk, the light amount for 
the high-density disk can be easily set to be at least 
twice as large as that of the other disk by adjusting the 
angle between the polarizing direction of the incident 
light beam and the optic axis of the uniaxial crystal ma- 
terial 40. Accordingly, when information recorded on the 
high-density disk is to be reproduced, the signal quality 
is prevented from degrading due to a decline in the light 
beam intensity. 

[0120] In the above examples, the optical element 
having the aberration compensation element and the 
signal detection hologram element integrally formed on 
the top and bottom surfaces of a transparent substrate, 
or the optical element composed of two substrates re- 
spectively having the aberration compensation element 
and the signal detection hologram element bonded to- 
gether with no gap therebetween is used. It is also pos- 
sible to use a so-called division-type optical element 
where the above two substrates are bonded with an air 
layer formed therebetween. 



Claims 

1. A hologram laser unit (1) formed integrally and se- 
cured to an optical system including an objective 
lens (8) for converging a light beam to a first and a 
second disk (9-1 , 9-2) with different substrate thick- 
nesses (T1, T2), the hologram laser unit compris- 
ing: 

a laser light source (2), 

an optical detector (3), and 

an optical element (4) being disposed between 

the laser light source and the objective lens, 

wherein a signal detection hologram element 

(5) is formed on a surface of the optical element 

facing the laser light source 

characterized in that an aberration compen- 
sation element (6-1 to 6-8) is formed on a surface 
of the optical element (4) facing the objective lens 
(8), the optical element being constructed so that a 
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light beam output from the laser light source and 
converged by the objective lens on the first disk and 
on the second disk without aberration is divided into 
two light beams. 

5 

2. A hologram laser unit according to claim 1 , wherein 
the optical element is divided into two parts with an 
air layer therebetween. 

3. A hologram laser unit according to claim 1 , wherein 10 
the aberation compensation element is formed on 
part of a center portion of the surface of the optical 
element and has a spherical lens function. 

4. A hologram laser unit according to claim 3, wherein 15 
the aberration compensation element comprises a 
spherical lens portion and a uniaxial crystal material 
covering the spherical lens portion, so that a light 
beam incident on the aberration compensation ele- 
ment is divided into a light component which re- 20 
ceives the aberration compensation function de- 
pending on a polarizing direction of the light beam 
and a light component which does not receive an 
aberration compensation function and a ratio of 
these components can be arbitrarily adjusted. 25 

5. A hologram laser unit according to claim 1 , wherein 
the aberration compensation element is divided into 
a plurality of concentric areas. 

30 

6. A hologram laser unit according to claim 5, wherein 
the number of the concentric areas of the aberration 
compensation element is three or more. 

7. A hologram laser unit according to claim 1 , wherein 35 
the aberration compensation element is a hologram 
having a concentric pattern. 

8. A hologram laser unit according to claim 7, wherein 

the hologram is a blaze hologram. 40 

9. A hologram laser unit according to claim 1 , wherein 
the aberration compensation element and the holo- 
gram element facing the laser light source are 
formed on a same substrate. 45 

10. A hologram laser unit according to claim 1 , wherein 
the aberration compensation element and the holo- 
gram element facing the laser light source are 
formed on different substrates with markers for po- 50 
sitioning formed thereon, and then the substrates 

are bonded together to form the optical element. 

11. A two-focus type optical pickup comprising: 

55 

afirstdisk (9-1) having a first thickness (T1) and 
a first refractive index and a second disk (9-2) 
having a second thickness (T2) and a second 



refractive index; and 

an objective lens (8) designed so as to con- 
verge a light beam from a light source (2) on 
the first disk and the second disk, 

wherein a hologram laser unit (1) is used as 
the light source, the hologram laser unit (1) com- 
prising: 

a laser light source (2), 
an optical detector (3), and 
an optical element (4), the optical element be- 
ing disposed between the laser light source and 
the objective lens, wherein a signal detection 
hologram element (5) is formed on a surface of 
the optical element facing the laser light source, 
and 

wherein an aberration compensation element 
(6-1 to 6-8) is formed on a surface of the optical el- 
ement (4) facing the objective lens (8), the optical 
element being constructed so that the light beam 
output from the laser light source and converged by 
the objective lens on the first disk and on the second 
disk without aberration is divided into two light 
beams. 

12. A two-focus type optical pickup according to claim 

11, wherein the aberration compensation element 
is formed on part of a center portion of the surface 
of the optical element and has aspherical lens func- 
tion. 

13. A two-focus type optical pickup according to claim 

12, wherein the aberration compensation element 
comprises a spherical lens portion and a uniaxial 
crystal material covering the spherical lens portion, 
so that a light beam incident on the aberration com- 
pensation element is divided into a light component 
which receives the aberration compensation func- 
tion depending on a polarizing direction of the light 
beam and a light component which does not receive 
an aberration compensation function and a ratio of 
these components can be arbitrarily adjusted. 

14. A two-focus type optical pickup according to claim 

13, wherein the aberration compensation element 
has a concave lens function when an optical thick- 
ness of the first disk in view of the first refractive 
index is smaller than an optical thickness of the sec- 
ond disk in view of the second refractive index, and 
has a convex lens function when the optical thick- 
ness of the first disk in view of the first refractive 
index is larger than the optical thickness of the sec- 
ond disk in view of the second refractive index. 

15. A two-focus type optical pickup according to claim 
11, wherein a light amount of a light beam for the 
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first disk is at least twice as large as a light amount 
of a light beam for the second disk. 



Patentanspriiche 

1. Hologramm-Lasereinheit (1), die integriert ausge- 
bildet und an einem optischen System gesichert ist, 
mit einer Objektivlinse (8) zum Konvergieren eines 
Lichtstrahls auf eine erste und eine zweite Platte 
(9-1,9-2) mit unterschiedlichen Substratdicken (T1, 
T2), umfassend: 

eine Laser-Lichtquelle (2), 
einen optischen Detektor (3), und 
eine zwischen der Laser-Lichtquelle und der 
Objektivlinse angeordnete optische Kompo- 
nente (4), wobei eine Hologrammkomponente 
zur Signaldetektion (5) auf einer der Laser- 
Lichtquelle gegenuberliegenden Oberflache 
der optischen Komponente ausgebildet ist, 

dadurch charakterisiert, dass eine Kom- 
pensationskomponente fur Abbildungsfehler (6-1 
bis 6-8) auf einer der Objektivlinse (8) gegenuber- 
liegenden Oberflache der optischen Komponente 
(4) ausgebildet ist, wobei die optische Komponente 
derart gestaltet ist, dass ein von der Laser-Licht- 
quelle ausgehender Lichtstrahl, der mit Hilfe der 
Objektivlinse auf die erste Platte und die zweite 
Platte ohne Abbildungsfehler konvergiert wurde, in 
zwei Lichtstrahlen aufgeteilt wird. 

2. Hologramm-Lasereinheit nach Anspruch 1, wobei 
die optische Komponente in zwei Teile mit einer zwi- 
schenliegenden Luftschicht geteilt ist. 

3. Hologramm-Lasereinheit nach Anspruch 1, wobei 
die Kompensationskomponente fur Abbildungsfeh- 
ler auf einem Teil eines zentralen Bereichs der 
Oberflache der optischen Komponente ausgebildet 
ist und eine spharische Linsenfunktion aufweist. 

4. Hologramm-Lasereinheit nach Anspruch 3, wobei 
die Kompensationskomponente fur Abbildungsfeh- 
ler einen spharischen Linsenbereich und ein den 
spharischen Abbildungsfehler fur Linsenbereich 
bedeckendes uniaxiales Kristallmaterial aufweist, 
so dass ein auf die Kompensationskomponente fur 
Abbildungsfehler auftreffender Lichtstrahl in eine 
Lichtkomponente, die die Abbildungsfehlerkom- 
pensation abhangig von einer Polarisationsrichtung 
des Lichtstrahls erhalt und eine Lichtkomponente, 
die keine Abbildungsfehlerkompensation erhalt, 
aufgeteilt wird, wobei ein Verhaltnis dieser Kompo- 
nenten beliebig einstellbar ist. 

5. Hologramm-Lasereinheit nach Anspruch 1, wobei 



die Kompensationskomponente fur Abbildungsfeh- 
ler in eine Mehrzahl konzentrischer Flaehen aufge- 
teilt ist. 

5 6. Hologramm-Lasereinheit nach Anspruch 5, wobei 
die Anzahl der konzentrischen Flaehen der Kom- 
pensationskomponente fur Abbildungsfehler drei 
oder mehr betragt. 

10 7. Hologramm-Lasereinheit nach Anspruch 1, wobei 
die Kompensationskomponente fur Abbildungsfeh- 
ler ein Hologramm mit konzentrischen Mustern ist. 

8. Hologramm-Lasereinheit nach Anspruch 7, wobei 
15 das Hologramm ein Blaze Hologramm ist. 

9. Hologramm-Lasereinheit nach Anspruch 1, wobei 
die Kompensationskomponente fur Abbildungsfeh- 
ler und die der Laser-Lichtquelle gegenuberliegen- 

20 de Hologramm-Komponente auf einem gemeinsa- 
men Substrat ausgebildet sind. 

10. Hologramm-Lasereinheit nach Anspruch 1, wobei 
die der Laser-Lichtquelle gegenuberliegende Kom- 

25 pensationskomponente fur Abbildungsfehler und 
die Hologramm-Komponente auf verschiedenen 
Substraten mit darauf angebrachten Markierungen 
zu deren Positionierung ausgebildet sind und die 
Substrate zur Ausbildung der optischen Kompo- 

30 nente aufeinander gebondet sind. 

11. Abtastvorrichtung mit zwei Brennweiten mit: 

einer ersten Platte (9-1 ) mit einer ersten Dicke 
35 (T1 ) und einem ersten Brechungsindex und ei- 

ner zweite Platte (9-2) mit einer zweiten Dicke 
(T2) und einem zweiten Brechungsindex; und 
einer Objektivlinse (8) zum Konvergieren eines 
Lichtstrahls von der Lichtquelle (2) auf die erste 
40 Platte und die zweite Platte, wobei eine Holo- 

gramm-Lasereinheit (1 ) als Lichtquelle verwen- 
det wird und die Hologramm-Lasereinheit (1) 
umfasst: 

45 - eine Laser-Lichtquelle (2), 

einen optischen Detektor (3) und 
eine optische Komponente (4), wobei die 
optische Komponente zwischen der Laser- 
Lichtquelle und der Objektivlinse angeord- 

50 net ist und eine - Hologramm-Komponente 

zur Signaldetektion (5) auf einer der Laser- 
Lichtquelle gegenuberliegenden Oberfla- 
che der optischen Komponente ausgebil- 
det ist, sowie 

55 

einer auf der der Objektivlinse (8) gegenuber- 
liegenden Oberflache der optischen Komponente 
(4) ausgebildeten Kompensationskomponente fur 
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Abbildungsfehler (6-1 bis 6-8), wobei die optische 
Komponente derart gestaltet ist, dass der von der 
Laser-Lichtquelle ausgehende und uberdie Objek- 
tivlinse auf die erste Platte und die zweite Platte 
ohne Abbildungsfehler konvergierte Lichtstrahl in 
zwei Lichtstrahlen aufgeteilt wird. 

12. Abtastvorrichtung mit zwei Brennweiten nach An- 
spruch 11, wobei die Kompensationskomponente 
fur Abbildungsfehler auf einem Teil eines zentralen 
Bereichs der Oberflache der optischen Komponen- 
te ausgebildet ist und eine spharische Linsenfunk- 
tion aufweist. 

13. Abtastvorrichtung mit zwei Brennweiten nach An- 
spruch 12, wobei die Kompensationskomponente 
fur Abbildungsfehler einen spharischen Linsenbe- 
reich und ein den spharischen Linsenbereich be- 
deckendes uniaxiales Kristallmaterial aufweist, so 
dass ein auf die Kompensationskomponente fur Ab- 
bildungsfehler auftreffender Lichtstrahl in eine 
Lichtkomponente, die die Abbildungsfehlerkom- 
pensation abhangig von einer Polarisationsrichtung 
des Lichtstrahls erhalt, und eine Lichtkomponente, 
die keine Abbildungsfehlerkompensation erhalt, 
aufgeteilt wird, wobei ein Verhaltnis dieser Kompo- 
nenten beliebig einstellbar ist. 

14. Abtastvorrichtung mit zwei Brennweiten nach An- 
spruch 13, wobei die Kompensationskomponente 
fur Abbildungsfehler eine konkave Linsenfunktion 
fur den Fall aufweist, dass eine optische Dicke der 
ersten Platte bezuglich des ersten Brechungsindex 
kleiner ist als eine optische Dicke der zweiten Platte 
bezuglich des zweiten Brechungsindex und eine 
konvexe Linsenfunktion aufweist, falls die optische 
Dicke der ersten Platte bezuglich des ersten Bre- 
chungsindex groGer als die optische Dicke der 
zweiten Platte bezuglich des zweiten Brechungsin- 
dex ist. 

15. Abtastvorrichtung mit zwei Brennweiten nach An- 
spruch 11, wobei eine Lichtmenge eines Licht- 
strahls fur die erste Platte wenigstens doppelt so 
groB ist als eine Lichtmenge eines Lichtstrahls fur 
die zweite Platte. 



Revendications 

1. Unite de laser a hologramme (1) formee integrale- 
ment et fixee a un systeme optique comprenant une 
lentille d'objectif (8) destinee a faire converger un 
faisceau de lumiere vers un premier et un deuxieme 
disques (9-1 , 9-2) avec differentes epaisseurs de 
substrat (T1, T2), I'unite de laser a hologramme 
comprenant : 



une source de lumiere laser (2), 
un capteur optique (3), et 
un element optique (4) qui est dispose entre la 
source de lumiere laser et la lentille d'objectif, 
5 dans lequel un element formant hologramme a 

detection de signal (5) est forme sur une surfa- 
ce de I'element optique faisant face a la source 
de lumiere laser, 

10 caracterisee en ce qu'un element de com- 

pensation d'aberration (6-1 a 6-8) est forme sur une 
surface de I'element optique (4) faisant face a la len- 
tille d'objectif (8), I'element optique etant construit 
de sorte qu'un faisceau de lumiere emis depuis une 
15 source de lumiere laser et converge par la lentille 
d'objectif sur le premier disque et sur le deuxieme 
disque sans aberration est divise en deux faisceaux 
de lumiere. 

20 2. Unite de laser a hologramme selon la revendication 
1 , dans laquelle I'element optique est divise en deux 
parties avec une couche d'air entre les deux. 

3. Unite de laser a hologramme selon la revendication 
25 1, dans laquelle un element de compensation 
d'aberration est forme sur une partie d'une partie 
centrale de la surface de I'element optique et pre- 
sente une fonction de lentille spherique. 

30 4. Unite de laser a hologramme selon la revendication 
3, dans laquelle I'element de compensation d'aber- 
ration comprend une partie de lentille spherique et 
un materiau cristallin uniaxe couvrant la partie de 
lentille spherique, de sorte que le faisceau de lu- 

35 miere incident sur I'element de compensation 
d'aberration est divise en un composantde lumiere 
qui regoit la fonction de compensation d'aberration 
selon le sens de polarisation du faisceau de lumiere 
et un composant de lumiere qui ne regoit pas la 

40 fonction de compensation d'aberration et un rapport 
de ces composants peut etre ajuste arbitrairement. 

5. Unite de laser a hologramme selon la revendication 
1 , dans laquelle I'element de compensation d'aber- 

45 ration est divise en une pluralite de zones concen- 
triques. 

6. Unite de laser a hologramme selon la revendication 
5, dans laquelle les zones concentriques de I'ele- 

50 ment de compensation d'aberration sont au nombre 
de trois ou plus. 

7. Unite de laser a hologramme selon la revendication 
1 , dans laquelle I'element de compensation d'aber- 

55 ration est un hologramme presentant un motif con- 
centrique. 

8. Unite de laser a hologramme selon la revendication 
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7, dans laquelle I'hologramme est un hologramme 
de flamme. 

9. Unite de laser a hologramme selon la revendication 
1 , dans laquelle I'element de compensation d'aber- 
ration et I'element formant hologramme faisant face 
a la source de lumiere laser sont formes sur un me- 
me substrat. 

10. Unite de laser a hologramme selon la revendication 
1 , dans laquelle I'element de compensation d'aber- 
ration et I'element formant hologramme faisant face 
a la source de lumiere laser sont formes sur des 
substrats differents avec des marqueurs de posi- 
tionnement formes dessus, et ensuite les substrats 
sont soudes ensemble pour former I'element opti- 
que. 

11. Capteur optique de type a deux focales 
comprenant : 

un premier disque (9-1 ) presentant une premie- 
re epaisseur (T1) et un premier indice de re- 
fraction et un deuxieme disque (9-2) presentant 
une deuxieme epaisseur (T2) et un deuxieme 
indice de refraction ; et 

une lentille d'objectif (8) congue afin de faire 
converger un faisceau de lumiere depuis une 
source de lumiere (2) vers le premier disque et 
le deuxieme disque. 

dans lequel une unite de laser a hologramme 
(1) est utilisee comme source de lumiere, I'unite de 
laser a hologramme (1) comprenant : 

une source de lumiere laser (2), 
un capteur optique (3), et 
un element optique (4), I'element optique etant 
dispose entre la source de lumiere laser et la 
lentille d'objectif, dans lequel un element for- 
mant hologramme a detection de signal (5) est 
forme sur une surface de I'element optique fai- 
sant face a la source de lumiere, et 

dans lequel un element de compensation 
d'aberration (6-1 a 6-8) est forme sur une surface 
de I'element optique (4) faisant face a la lentille 
d'objectif (8), I'element optique etant construit de 
sorte que le faisceau de lumiere emis depuis la 
source de lumiere laser et converge par la lentille 
d'objectif sur le premier disque et sur le deuxieme 
disque sans aberration est divise en deux faisceaux 
de lumiere. 

12. Capteur optique de type a deux focales selon la re- 
vendication 11, dans lequel I'element de compen- 
sation d'aberration est forme sur une partie d'une 
partie centrale de la surface de I'element optique et 



presente une fonction de lentille spherique. 

13. Capteur optique de type a deux focales selon la re- 
vendication 12, dans lequel I'element de compen- 

5 sation d'aberration comprend une partie de lentille 

spherique et un materiau cristallin uniaxe recou- 
vrant la partie de lentille spherique, de sorte que le 
faisceau de lumiere incident sur I'element de com- 
pensation d'aberration est divise en un composant 
10 de lumiere qui recoit la fonction de compensation 
d'aberration selon le sens de polarisation du fais- 
ceau de lumiere et un composant de lumiere qui ne 
regoit pas une fonction de compensation d'aberra- 
tion et un rapport de ces composants peut etre ajus- 
15 te arbitrairement. 

14. Capteur optique de type a deux focales selon la re- 
vendication 13, dans lequel I'element de compen- 
sation d'aberration presente une fonction de lentille 

20 concave lorsqu'une epaisseur optique du premier 
disque en raison du premier indice de refraction est 
inferieure aune epaisseur optique du deuxieme dis- 
que en raison du deuxieme indice de refraction, et 
comprend une fonction de lentille convexe lorsque 
25 I'epaisseur optique du premier disque en raison du 
premier indice de refraction est superieure a I'epais- 
seur optique du deuxieme disque en raison du 
deuxieme indice de refraction. 

30 15. Capteur optique avec deux mises au point selon la 
revendication 11, dans lequel une quantite de lu- 
miere d'un faisceau de lumiere pour le premier dis- 
que est au moins deux fois plus importante que la 
quantite de lumiere d'un faisceau de lumiere pour 

35 le deuxieme disque. 
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FIG. 1 1A 
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FIG. 1 1 C 
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FIG. 1 4A 
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